WORLD INTELLECTUAL PROPERTY ORGANIZATKX^ 
InleniattoaBl BorcaD 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT CXX)PERATION TREATY (PCT) 



(51) Internatioiial Patoit Classification ^ ; 
E21C 35/19 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00^26 

IS June 2000(151)6.00) 



(21) Intmntlonal Application Numbo:: PCr/IB99/0193S 

(22) International FDIng Date: 6 December 1999 (Q6A1S9) 



(30) Priority Data: 
98/11208 



8 December 1998 (08.12.98) ZA 



(71) Applicants (far all designated &ates except USY. BOS(% 
Neill Jonathan ^A/ZA]; 6 Jeffery Avenue, Morehill, 1501 
BemHii (ZA). BOSCH, Robert. Hiigh (ZA/ZAJ; 5 Newby 
Street, Rynfold, 1501 Benoni ^). 

(71)C72) Applicant and InvoitM^ OOSTHUIZEN, Johannes, Hen- 
drikus [ZA/ZA]; 48 Hi^igate, Suney Road, 1501 Benoni 
(ZA). 



(74) 



CjILSON, David, KjxwX et aU Spoor and Fisher, 
Rodiester Place, 173 Rivonia Road, Momingside, Sandton, 
P.O. Box 41312, 2024 QraigMl (ZA). 



(81) Dedgnated States: AE, AL, AM. AT. AU. AZ. BA. BB. BG, 
BR. BY, CA, CH, CN, OR. CU, CZ. DE. DK. DM. EE. 
ES. FI. GB. GD, GB, GH, GM, HR, HU. ID, IL, IN. IS. JP, 
KE. KG. KP. KR. KZ, LC LK, LR. LS. LT. LU. LV. MA. 
MD. MG. MK, MN. MW, MX. NO, NZ. PL. PT. RO. RU. 
SD. SE. SG. SI, SK. SL. TI. TM, TK TT. TZ. UA. UG. 
US. UZ. VN, YU, ZA. ZW, ARIPO patent (GH, GM. KE, 
LS. MW. SD. SL. SZ, TZ. UG. ZW), Eurasian patent (AM. 
AZ, BY, KG. KZ. MD, RU, TI, TM). European patent (AT. 
BE, CH, CY. DE. DK, ES. FI. PR, GB, GR. IE. FT. LU, 
MC, NL, PT, SB), O API patent (BF, BJ, CF, CG, CI. CM, 
GA. GN, GW, ML, MR, NE, SN. TD, TGX 



Pubfished 

IKfttft iniematianal search rqifort. 



(54) Title: CUTTING ARRANGEMENT 



O 
O 



5 

CO 




(57) Abstract 

A cutting anangement (10) includes a pick holder (12) having a boie (14) containing a sleeve (16) within which a shank (18) of a 
pick (20) is located. Ite {rick (20) and the sleeve (Ifi) each have heads (22; 24). Tbe head of the sleeve (16) has an adBr abutting 
surfece (26) and an inner abutting surfiace (30). The outer abutting surface (26) abuts an abutting sur&ce ^) of die head (22) of the idck 
(20). The inner abutting surface (30) abuts an abutting suifhce ^) of the pick bolder (12). The abuttfa^ suiftee (28) of ttie bead ^) 
of the pick (20) has an outwaidly curved fomiation (28.1) wUch abuts an inwanOy curved fomatiaii (26.1) on die cuta abutting surfsoe 
(26) of die sleeve (16). The inner abutting suifiace (30) on tbe head (2^ of die sleeve (16) has an ootwaidly curved foimadon (30.1). 
Tbe abutting surface (32) of die pick holder (12) has an inwardly curved fonnation (32.1). The inwardly and outwardly curved fomutions 
(30.1; 32.1) abut one anodier. 
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CWnNG ARRANGEMENT 



F1ELPQF1 

This invoition relates to a cutting anangen^it for a machine. 



SUMMARY OF THE 



According to the invention a cutting anangemrat includes a pick holder 
having a bore containing a sleeve within which a shank of a pick is located, 
with the pick and the sleeve eadi having heads, die head of the sleeve having 
an outer abutting sur&ce and an inner abutting sur&ce, the outer abutting 
sur&ce abuts an abutting sur&ce of the head of die pick and the inner abutting 
sur&ce abuts an abutting sur&ce of die pick holder, with the abutting sur&ce 
of the head of the pick having a convex formation ^lich abuts a concave 
formation on the outer abutting sur&ce of the sleeve. 

Prefoably the inner abutting sui&ce on the sleeve has a convex formation and 
the abutting suifioe of the pidc hold^ has a concave fiirmatioii, with the 
convex and concave formations abutting one anodier. 

The abutting sarbcc of the head of the pick and the outer abutting sur&ce of 
die head of the sleeve may include planar sur&ces vMch abut one anodic. 

The inner abutting sur&ce of die head of the sleeve and the abutting sur&ce of 
the pick holder may include planar sur&ces which abut one anodier. 
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The shank of the pick and the bore of the sleeve may include retaining 
formations for retaining the sleeve and the shank within the pick holder if the 
head of the pick is severed from the shank. The retaining formations may be 
step formations. 

The shank is preferably rotatable within die sleeve and the sleeve is i^eferably 
rotatable within the bore of the pidc hold^. Thus the sleeve is not an 
interference fit within the bore of the pidc holder, but is a sliding fit within the 
bore of the pidc holder. 

The sleeve preferably has a tail ^^di abuts a step in the bore of the pick 
holder, the tail having an inwardly curved formation ^^ch abuts an outwardly 
curved formation on the step. 

The pick is preferably retained within the pick holder by a clip releasably 
secured to the pick. 

According to another aspect of die invention a cutting arrangement includes a 
pick holder having a bore containing a sleeve widun which a diank of a pick 
is located, with the pick and the sleeve each having heads, the head of die 
sleeve having an outer abutting sur&ce and an inner abuttiiig surfice, the outer 
abutting sur&ce abuts an abuttiiig 5ur&:e of the tead of the pick, and the inn^ 
abutting sur&ce abuts an abutting sur&ce of the pick holder, with the inner 
abutting surfiice of the head of the sleeve having an outwardly curved 
formation and the abutting surface of the pick holder having an inwardly 
cim^ed formation, with the inwardly and outwardly curved . formations 
abutting one another. 

According to another aspect of the invention a cutting arrangement includes a 
pick and a pick holder, the pick having a head with a shank extending 
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therefrom, the head having an abuttmg sur&ce which abuts an abutting surface 
of the pick holder, the abutting sur&ce of the head having a convex formation 
which abuts a concave formation on the abutting surface of the pick holder. 

The abutting sur&ces of the pick and the pick holder may include planar 
sur&ces which abut one anotfier. 

The shank of the pick and the bore of the pick holder may include retaining 
formations for retaining the shank within the bore if the head is severed from 
the shank. The retaining formations may be step formations. 

According to another aspect of the invention a cutting arrangement includes a 
pick holder having a bore containing a sleeve within which the shank of a pick 
is located, with the shank of the pick and the bore of the sleeve having 
retaining formations for retaining the sleeve and the shank within the pick 
holder if the head of &e pick is severed from the shank. 

According to another aspect of the invration a sleeve includes an outer 
abutting sur&ce for abutting a head of a pidc, and an iimer abutting sur&ce for 
abutting a pick holder, the outer abutting sur&ce having an inwardly curved 
formation for abutting an outwardly curved formation on the head of the pick. 

The iimer abutting surface may have an outwardly curved formation for 
abutting an inwardly curved formation on the pick holder. 

The sleeve preferably has a tail which abuts a step in the bore of the pick 
holder, the tail having an inwardly curved formation for abutting an outwardly 
curved formation on the step. 
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According to anottier aspect of the invention a sleeve includes an outer 
abutting surface for abutting a head of a pick, and an inner abutting surfece for 
abutting a pick holder, the inner abutting surface having an outwardly curved 
formation for abutting an inwardly curved formation on the pick holder. 

According to another aspect of the invention a pick holder includes an 
abutdng surface with a inwardly curved formation for abutting an outwardly 
curved fonnation on a sleeve or a pick. 

The pick holder preferably has a step in its bore for abutting a tail of the 
sleeve, the step having an outwardly curved fonnation for abutting an 
mwardly curved fonnadon on the tail. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 



is a cross-sectional side view of a cutting arrangement 
according to die invention; 



Figure! 



is an exploded perspective view of the cutting arrangement; 



Figure 3 



is an enlarged view of part of the pick showing its curved 
surfaces; 



Figure 4 



is an enlarged view of part of the sleeve showing its curved 
sur&ces; 



Figures 



is an enlarged view of the pick holder showing its curved 
sur&ces; 
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Figure 6 

Figure? 
Figures 

Figure 9 
Figure 10 

Figure 11 

Figure 12 

Figure 13 

Figure 14 

Figure 15 
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is an e}q)loded perspective view of a pick and a pick holder 
according to anoth^ embodiment of the invention; 

is a side view of figure 6 with the pick holder in cross-section; 

is a cross-sectional side view of the pick holder showing the 
location of the pick in the pick holder 

is an enlarged view of part of figure 8; 

is a cross-sectional side view of a cutting arrangement 
according to a fiirflier embodiment of the invention; 

is an e9q)loded perspective view of the cutting arrangement of 
figure 10; 

is a similar view to figure 4, but in addition showing the 
curved surfeces on the tail of the sleeve; 

is a similar view to figure but in addition showing the 
curved sur&ces on the step of the pick holder, 

is a similar view to figure 1, but in addition showing the 
curved surfaces on the tail of the sleeve and on the step of the 
pick holder; 

is a cross-sectional side view of a sleeve according to the 
invention for use as an ad2q;>tor for a prior art pick; and 
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Figure 16 is a cross-sectional side view of the prior art pick located 
within Ae sleeve of figure 1 S. 

DETAILED DESCRIPTION OF THE DRAWING?; 

A cutting arrangement 10 for a continuous mining machine (not shown) 
includes a pick holder 12 having a bore 14 containing a sleeve 16 within 
vMch a shank 18 of a pick 20 is located. The pick 20 and the sleeve 16 have 
heads 22 and 24 respectively. 

The head 24 of the sleeve 16 has an outer sur&ce 26 yMch abuts a surfiice 28 
oftiiehead22ofthepick20. Part of these abutting sur&ces 26 and 28 have a 
concave formation 26.1 and a convex formation 28.1 which abut one another. 
In addition the abutting sur&ces 26 and 28 have planar surfaces 27 and 29 
which abut one another (see figures 3 and 4). 

Likewise an inner sur&ce 30 of the head 24 of the sleeve 16 and an outer 
surfece 32 of the pick holder 12 have a convex formation 30.1 and a concave 
formation 32. 1 which abut one another. In addition to the abutting convex and 
concave formations, the inner surfece 30 has a planar surface 33 vAnoh abuts a 
planar surface 35 on the pick holder 12 (see figures 4 and S). 

Figures 3 to 5 show the convex and concave formations and their radiuses of 
curvature. 

The thickness of the sleeve 16, indicated by reference numeral 34, is 7mm, 
and the thinnest part of the pick holder 12 surrounding the sleeve 16, indicated 
by referrace numeral 36, is 22mm. 



wo 00/34626 



- 7 - 



PCT/1B99/01935 



The sleeve 16 is a sliding fit within the bore 14 of the pick hold^ 12. 
Likewise the shaiik 18 of the pick is a sliding fit widiin the sleeve 16. Thus 
the sleeve 16 can rotate relative to the pick holder 12, and the pick 20 can 
rotate relative to the sleeve 16. 

Referring now to figures 6 to 9 a cutting arrangement for a mining machine 
(not shown) includes a pick 10.1 whidi has a head 12.1 and a shank 14.1 
extendmg &om the head 12.1. The head 12,1 has an abutting surface 16.1 
Mdiich abuts an abutting surface 18.1 of a pick holder 20.1. The abutting 
sur&ce 16.1 of tfie head 12.1 has a circumferentially ejct^iding convex 
formation 22.1. The convex formation 22.1 abuts a circumferentially 
extending conq)limentary concave formation 24.1 on the abutting sur&ce 18.1 
of the pick holder 20.1 . 

The abutting sur£ice 16.1 of the head 12.1 also has a chcumferentially 
extending planar sur&ce 26.1 which abuts a circumfa:entially extending 
planar sur&ce 28.1 on the abutting sur£ace 18.1 of the pick holder. 

The convex formation 22.1 has a radius of curvature 28.2 with its centre 30.1 
located inwardly of the head 12.1. The concave formation 24.1 has a radius of 
curvature vMch is substantially the same as the radius of curvature 28.2. 

The pick 12.1 is rotatable within the pick holder 20.1 

Referring now to figures 10 and 11, a cutting arrangement 10.2 for a 
continuous mining machine (not shown) is the same as that shown in figures 1 
to 3 excq>t that the shank 18 has 45'' step formation 28.3 at which its diameter 
decreases. The sleeve 16 has a bore 31 which has a corresponding step 
formation at vA&ch the diameter of the bore 3 1 decreases. 



wo 00^34626 



- 8 - 



PCT/1B99/01935 



A clip 322 retains the pick 20 within the pidc bolcte: 12. lffb& head 22 of the 
pick, N^ch head includes the convex fonnation 28.1, is severed fiom the 
shank 18, the step foimations on the shank and the bore 31 retain the sleeve 16 
and the shank 18 within the pick holder 12 thereby preventing the loss of the 
sleeve 16. The clip 32.2 is removably located on the pick 20. 

The step fonnation 28.3 is inclined at 45*^ and reduces the diameter of the 
shank by 2nmi. 

Referring now to figures 12 to 14, a sleeve 162 has a tail 38 which abuts a 
step 40 in die bore of the pick holder 12.2. The tail 38 has a concave 
formation 42 with a radius of curvature of 3,1mm which abuts a convex 
formation 44 on the step 40. The convex formation 44 has a radius of 
curvature of 3,0mnL 

Referring now to figures IS and 16, a sleeve 16.3 is the same as sleeve 16.2 
except that it does not have a convex formation on its abutting sur&ce 26. 
The \^ole of the abutting sur&ce 26 is planar, hi addition, the bore of the 
sleeve 16.3 has a groove 46 for a clip 48 of a prior art pick SO. The prior art 
pick SO has a planar surface S2 which abuts the planar surface 26 of the sleeve 
16.3. Thus the sleeve 16.3 can be used as an adaptor in the pick holder 12.2 
for a prior art pick SO. 

The ^pUcant beUeves that the life of a cutting arrangement according to the 
invention will be increased over the prior art arrangements. The reason for 
this is that the abutting convex and concave formations result in an increased 
contact area or load bearing area. The increased contact area between the 
abutting convex and concave formations decreases the pressure on the 
abutting sur&ces and acts as a bearing between the abutting sur&ces. The 
app]icmt also believes that the convex and concave formations will improve 
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the rotatability of the pick within die sleeve or pidc holder, and improve the 
rotatability of the sleeve within die bore of the pick holder because of the 
reduced pressure. Furthermore, the ^licant believes that the convex and 
concave formations improve the seal between the abutting surfaces, thereby at 
least reducing the penetration of particulate material between the abutting 
surfaces. Since the sleeve is a sUding fit, and not an interference fit within die 
pick holder, the sleeve can easily be removed firom the pick holder if it is 
desired to replace the sleeve. 

It will be ^preciated that many modifications or improv^ents of the 
invention are possible without departing fit)m the spirit or scope of the 
invmtioiL Although die inyration has been described with refenmce to 
convex formations and concave formations, these formadons can broadly be 
described as outwardly curved formations and inwardly curved formations 
respectively. 
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CLAIMS 

1. A cutting arrangement including a pick holder having a bore 
containing a sleeve withm vAdch a shank of a pick is located, with the 
pick and the sleeve each having heads, the head of the sleeve having 
an outer abutting sur&ce and an inner abutting surface, the outer 
abutting sur&ce abuts an abutting sur&ce of the head of the pick, and 
the inner abutting surface abuts an abutting sur&ce of the pick holder, 
with the abutdng sur&ce of the head of the pick having an outwardly 
curved formation vMdi abuts an inwardly curved formation on the 
outer abutting sur&ce of the sleeve. 

2. The cutting arrangement of claim 1 v^erein the inner abutting sur&ce 
on the head of the sleeve has an outwardly curved formation and the 
abutting sur&ce of the pick holder has an inwardly curved fbrmatioii, 
with the inwardly and outwardly curved formations abutting one 
another. 

3. The cutting arrangmiCTt of claim 1 or claim 2 wherein the abutting 
surface of tiie head of the pick and the outer abutting sur&ce of the 
head of the sleeve include planar sur&ces which abut one another. 

4. The cutting arrangemrat of any of the above claims wherein the inner 
abutting sur&ce of the head of the sleeve and the abutting sur&ce of 
Ae pick holder include planar sur&ces whidi abut one another. 

5. The cutting arrangement of any of the above claims wh^in the shank 
of the pick and the bore of the sleeve include retaining formations for 
retaining the sleeve and die shark within the pick holder if the head of 
the pidc is severed firom the shank. 
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6. . The cutting arrangemoit of claim 5 i^erein tfie letaining formatioDS 

are step formatioiis. 

7. The cutting arrangement of any of claims 1 to 6 wiierein the shank is 
rotatable within the sleeve and wherein the sleeve is rotatable within 
the bore of the pick holder. 

8. The cutting arrangement of any of the above claims vdierein the sleeve 
has a tail vMdi abuts a step in the bore of the pick holder, the tail 
having an inwardly curved formation ^lich abuts an outwardly 
curved formation on the step. 

9. The cutting arrangem^ of any of the above claims wherein the pick 
is retained witiiin tiie pick holdor by a cUp releasably secured to the 
pick. 

10. A cutting arrangement including a pick holder having a bore 
containing a sleeve within which a shank of a pidc is located, with the 

. pick and tiie sleeve each having heads, the head of the sleeve having 
an outer abutting sur&ce and an inner abutting sur&ce, the outer 
abutting surface abiits an abutting sur&ce of the head of the pick, and 
the inner abxitting surfece abuts an abutting surface of the pick holder, 
with the inner abutting sur&ce of the head of the sleeve having an 
outwardly curved formation and the abutting surface of the pick holder 
having an inwardly curved formation, with the inwardly and 
outwardly curved formations abutting one another. 

11. A cutting arrangement including a pick and a pidc holder, the pick 
having a head witii a shank ^ctaiding therefrom, the head having an 
abutting surface \^di abuts an abutting surface of tiie pick holder, the 
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. abutting sur&ce of ttie head having an outwardly curved fonnation 
which abuts an inwardly curved formation on the abutting sur&ce of 
the pick holder. 

12. The cutting arranganent of claim 1 1 >^erein the abutting surfaces of 
the pick and the pick holder include planar sur&ces which abut one 
anodier. 

13. The cutting arrangement of claim 1 1 or claim 12 wherein the shank of 
the pick and the bore of the pick holder including retaining formations 
for retaining the shank within die bore if the head is severed from the 
shank. 

14. The cutting arrangement of claim 13 whoein the retaining formations 
are step finrnations. 

15. Hie cutting anangeoient of any of the above claims wherein the 
outwardly curved formation is a convex fonnation and the inwardly 
curved fonnation is a concave formadon. 

16. A cutting arrangement including a pick holder having a bore 
containing a sleeve within which the shank of a pick is located, with 
the shank of the pidc and the bore of the sleeve having retaining 
fomiadons for retaining the sleeve and the shank within the pick 
holder if the head of the pick is severed from the shank. 

17. A sleeve including an out^ abutting surface for abutting a head of a 
pick, and an inner abutting sui&ce for abutting a pick holder, the outer 
abutting sur&ce having inwardly curved formation for abutting an 
outwardly curved fomiadon on the head of die pidc 
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18. The sleeve of claim 17 wherein the inner abutting sur&ce has an 
outwardly curved formation for abutting an inwardly curved formation 
on the pick holder. 

19. The sleeve of claim 17 or claim 18 wherein the inwardly curved 
formation is a concave formation and the outwardly curved formation 
is a convex formation. 

20. A sleeve including an outer abutting sur&ce for abutting a head of a 
pidc and an inner abutting surface for abutdng a pick holder, the inner 
abutting surface having an outwardly curved formation for abutting an 
inwardly curved formation on the pidc holder. 

21. The sleeve of any of claims 16 to 20 wherein the sleeve has a tail 
vAnch abuts a step in the bore of the pick holder, the taU having an 
inwardly curved formation for abutting an outwardly curved formation 
on the step. 

22. A pick holder including an abutting sur&ce with an inwardly curved 
formation for abutting an outwardly curved formation on a sleeve or a 
pick. 

23. The pick holder of claim 22 ^o'ein the inwardly curved formation is 
a concave formation and the outwardly curved formation is a convex 
formation. 

24. The pick holder ofclaim 22 or claim 23 including a step in its bore for 
abutting a tail of the sleeve, the step having an outwardly curved 
formation for abutting an inwardly curved formation on the tail. 
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25. A cutting arrangement substantially as herein described and illustrated 
with reference to the accompanying drawings. 

26. A sleeve substantially as herein described and illustrated with 
reference to the accompanying drawings. 

27. A pick holder substantially as herein described and illustrated with 
reference to the accoixqianying drawings. 
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